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DIMENSIONAL SIZING
T. E. Hartman 11
The processes of seed separating cleaning and sizing have been
improved to a point where special machines have been developed to solve
specific processing problems. Each of these processes is accomplished
by utilizing differences in physical characteristics of the seeds to be
separated. One principal method employed is separation by size that is
differences in width thickness or length.
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WIDTH & THICKNESS SIZING
The Simon-Carter Precision Grader is a unique 1 rugged 1 extremely
precise yet simple width and thickness separator. It is available in seven
different styles or models all of which employ either slotted or round
perforated cylindrical screens and hold 11 2 4 or 6 screens per machine.
Figure 1 illustrates a 6-cylinder machine.
Construction:
The primary component of the Precision Grader is the cylindrical shell
which is approximately 12 inches in diameter and 6 0 inches long. These
shells or screens are produced from cold rolled aluminum kilned steel and are
cyanide hardened by immersion in a molten cyanide bath of 1300 to 1350
degrees Fahrenheit for approximately 12 minutes before being cold water
quenched.
There are three types of perforations used in the production of these
screens. The slotted perforations are available in widths of 3/64" to 24/64"
and are located at the base of the "corrugated" groove having steeply slanted
sides (Figure 2). Each slot in one entire screen is punched by the same die
and maintains a tolerance of plus or minus 13/10 1000 of an inch. The shape
of the screen is that of a many-sided polygon with each row of slots contained
in its own flat surface plane.
Round hole perforations are available in two styles. The hole sizes
from 13/64" to 26/64" are perforated at the bottom of a deep recess or
indentation (Figure 3). For those in the size range of 4/64" to 12/64" a
different screen construction is used. In the smaller perforation sizes
periodic deep ribs running the length of the cylinder and spaced about 3/4"
apart give rigidity to the shell.
1

I

1

•

1

•

Y Mr. Hartman is associated with Simon-Carter Company
Minneapolis Minnesota; engineers and manufacturers of machinery for
separating 1 sizing I and cleaning grains 1 seed and other free-flowing
granular mcHei:"ial.
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For some separations , an i nclined baffle plate or agitator blades are
fastened inside the cylinde r shells for added conveying and positioning of the
product.
The various perforations are kept free of wedged grain by a soft
rotating five-bladed rubber cleaner mechanism positioned at the top and
running the full length of the cylinder shell.
Operation:
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The cylindrical screen revolves at approximately 60 RPM while the
material to be separated is fed i nto one end and rolls or tumbles gently covering
more than a third of the screen surface at all times . A combination of gravity
centrifugal force and product pressure gently forces each particle into a perforation to accomplish a mild " press - fit " for accu rate uniform sizing .
In the slotted she ll used for thickness sizing wafer-shaped seeds or
particles wider than thei r thickness are tipped on edge by the humps or ridges
between the slots a !lowing t h em to be sized by their narrowest dimensions.
These ridges also tend to position long particles parallel to the s lot for easy
entry. The polygon shape of the cylinder increases product agitation and
opportunity to contact the slot in the prope r position . A continuous spiral
channel and slight incline keep the "overs " moving through the shell.
The deep indented , round hole s hell is used for width sizing. and having
the hole at the bottom of the i ndent forces seeds or particles to upend . If the
width of the upended particle is less than the hole diameter , it will then be in
the proper position for passing through the hole .
The full length ribs in the round ribbed screen perform the function of
agitating and upending the product not only positioning the partic l es for entry
but also preventing stratification .
Changing of the cylinder s he lls from one size or type to another can be
accomplished in only three to four minutes due to removable stub shaft
construction .
In some machine styles an internal baffle plate inside the cylinder is
used with slots less t han 8/64 " i n w i dth t o assist in conveying slick
elongated seeds like oats and barley . Agitator blades a re also used on
occasion in the larger round recessed perforated shells to aid in tumbling
large slick three-dimensional grains li ke corn. Both of these accesories
prevent "sliding" of the material on t he ri s i ng side of the cylinder wall.
The soft rubber-bladed cleaner mechanism mentioned1earlier gently
taps the cylinder setting up a s ha r p but gentle vibration . Those wedged
particles not automatica lly freed by this vi bration are pushed back into the
cylinder when contacted by a rubbe r blade .
The product pass i ng thro u gh ea c h she ll depending on the style of
machine will either disc ha rge be ne ath and the full length of the machine or
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Figure 1 - Six-cylinder Simon -Carter Precision Grader
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be collected in a vibrating conveyor for discharge at the intake end of the
machirie. The "overs" of each shell are discharged at the opposite or drive
end of the machine.
Various flow arrangements are available which provide flexibility and
the possibility of making from one to three separations in a single machine.
Capacities:
Capacity per cylinder will vary greatly depending on the product being
separated and the percent of total stream passing through the perforation.
Generally, the higher percentage of "throughs", the greater the capacity. The
range of seed separation capacities is from 25 to 80 bushels per cylinder.
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LENGTH SIZING
There are two methods by which material may l;>e separated by length.
The first method to be reviewed today is the so called disc method.
Disc Separator
Cons true tion:
A disc pocket consisting of an undercut recess in the side face of a
special hardened cast iron disc is utilized in this method for separating short
from long particles. This slide illustrates how the separation is accomplished .
As you can see some seeds are small enough to fit in the pocket while others
are too long and will not. We will return to this illustration later for a more
complete explanation of how the separation is accomplished.
Our third slide is a side view of a complete disc. These discs are
produced in four diameters, 15", 18", 21" and 25". · There are three different
basic pocke! designs and over 7 5 different sizes. The next two s !ides
illustrate two of the types of pockets. The first being a standard square
pocket, the second being what is called a "V" type pocket. The square
pockets were the first type produced and are used generally for rapid removal
of a small fraction of long undesirable material or as an initial rough split.
Furthermore I :. precise separations in the small size range are most often
accomplished with the "V" or "R" type pockets.
The "V" pocket derives its name from Vetch, and is so designed as to
pick up, and hold for discharge round shaped materials. This pocket has a
round "lifting edge" and a squared horizontal "leading edge". Tubular,
cylindrical or elongated particles have no flat surface at the bottom of the
pocket to ,. sit" on, and tip out of tpe pocket as the disc revolves around
the shaft.
The "R" pocket derives its name from Rice, and was designed to remove
cross broken grains from whole grains. This pocket looks like a "V" pocket,
except that it is up-side-down. The lifting edge is flat and horizontal, while
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the leading edge is round. This pocket will lift out cross broken, short
tubular, or elongated particles since they have a flat surface to "sit" on.
Generally speaking, the pockets are consistent in their proportionate dimensions. The pocket size is referred to by its width, measured
radially from the center of the disc and range from 2 l/2 mm to approximately
3/4". The length or height of the pocket is essentially the same dimensions
as the width while the depth is approximately one-half dimensions of the width.
In the complete machine a series of discs called the rotor are used.
The disc pocket sizes used in any one rotor layout may be all identical or may
vary in type and size. In most cases when different sizes are used, the pockets
become progressively larger from the intake to the discharge end of the machine.
Conveyor blades fastened to the spokes in each disc are used to move
the body of rna terial through the disc machine.
A series of paddle like blades are placed between the discs and are
used for retarding and adjusting the grain level in the body of the machine.
I
The tailings gate placed in the rectangular discharge opening of the
machine is adjustable and is used for adjusting the level of the mass of
material near the discharge end.
A small conveyor running across the front of the machine is used when
necessary to return some of the liftings of the discs to the feed end and body
of material in the unit.
Splitter valves in some cases are supplied in the liftings discharge
hopper.
Operation:
The disc rotor placed in the body of the machine is set in rotation and
material to be separated is fed into the machine at one end and on the upward
stroke side of the rotor.
Returning to our undercut pocket illustration, short seeds which fit
into these pockets are lifted, held in the pocket by centrifugal force and
discharged on the opposite side of the rotor much as material is discharged
from a bucket elevator. Those particles too long to fit in the pocket will
fall out and be conveyed through the eye of the disc by the series of conveyor blades.
The speed of rotation is important as should it be too fast centrifugal
force could prevent the material from falling out of the pocket and too slow
a speed would allow the material to fall out of the pocket before it reaches
its proper discharge point.
A series of small troughs between the discs on the liftings discharge
side catch material as it is discharged from the pocket and allows it to fall
into the liftings discharge hopper.
As mentioned in the construction section of this presentation, the
liftings discharge hopper may be equipped with one or two splitting valves
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which allow separate discharge of various sections of discs in the rotor.
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smallest particles lift out of the mass on the first few discs and it may be
desirable to draw off these smaller liftings separately from the longer liftings
discharged at the center or tail end of the disc shaft, or it may be desirable
to draw off the longer tail end liftings separately from the shorter material
discharging from the center and intake end of the machine. As you can see
by use of two valves, it is possible to divide the liftings into three different
streams.
The speed of the flow through the machine may be adjusted by adding
or removing conveyor blades on the spokes of the discs. The speed of this
flow through the machine is determined by the type and efficiency of separation
required.
The portion of the mass which is not picked up and discharged as
liftings, will pass through the eyes of the discs to the discharged end of the
machine. At this point, it passes over the adjustable tailings gate which
may be used to vary the depth of the mass in the machine .
The grain level control blades are also used for adjusting the depth of
material in the body of the machine as well as to retard the flow of certain
points along the rotor. By increasing the depth of material in the machine,
a greater percentage of the mass will be lifted due to the fact that it has a
shorter distance to travel, conversely less material in the machine will
produce a s rna ller percentage of liftings.
The return conveyor mentioned earlier is an important facet of the
machine, as it allows some flexibility in the split. This conveyor is placed
so that when open it will catch the disc liftings and return them to the body
of material at the intake end of the machine. Trap doors close over this conveyor to prevent entry of the liftings during normal operation. In most cases
this conveyor is used to return only the liftings of a few tail end discs which
rna y be little longer than the rna teria 1 you wished removed. Therefore by
returning it to the main mass of material, it will eventually be discharged
with the tailings or longer particles.
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Combination Disc Separator
All the subject material so far has dealt with the single rotor disc
machine. One combination unit consisting of two disc rotors and designed
to produce a four way split of the intake feed is available.
This machine is called a #1547 as it employs 47 discs of 15" diameter.
There are two rotors, the top rotor consists of discs with large pockets which
will lift the main mass of material and tail longer undesirable seeds of foreign
material. The lifting of the top rotor drop into a conveyor which discharges to
the lower rotor, This lower rotor normally will employ two or three different
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size pockets. The liftings of the lower rotor are split by means of a valve
into two streams. The very small foreign material is discharged by the first
half of this rotor and medium length product by the second half of this rotor.
Clean seed is tailed from this lower rotor.
Various arrangements of single rotor units are employed in both series
and parallel fashion.
The other method of length separation is by utilizing an indent cylinder
machine.
Indent Cylinder Separator
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Construction:
The primary component part of the indent cylinder machine is a
cylindrical indented cylinder shell which has been heat treated and
cyanide hardened to resist wear. Like the di'sc machine, pockets or
indentations vary in size and particles which are short enough to fit into
the indent will be separated from those particles too long to fit in the indent.
The cylinder shells are generally 17" in diameter and are available
in two different lengths depending on capacity requirements. There are about
15 indent sizes available. Sizes are indicated in 64ths of an inch measured
diametrically.
A trough to catch liftings is placed inside and runs the length of the
cylinder shell. Inside this trough is a conveyor used to carry lifted material
to one end of the machine for discharge.
A retarder or dam is placed at the end of the cylinder and may be
adjusted to control the level of material in the cylinder.
A variable speed drive is supplied with single cylinder units to vary
speed of cylinder rotation.
A mechanism for adjusting the intake height of the single cylinder
machine allows a variance of cylinder incline.
A large hinged door on the top of the discharge end allows visual
inspection of the separating area, as shown in this slide.
Operation:
Seed is fed into one end of the indent cylinder which is set into
rotation. Material is loaded into the indentations by a combination of
centrifugal force and gravity. Those particles or seeds which have their
center of gravity within the lip of the indentation will remain in this
indentation until the force of gravity pulls them out which at the proper
speed of rotation will be within 30° of top center. Those particles which
are long enough to have a center of gravity outside the lip of the indent
will fall out and pass to the discharge end of the cylinder.
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The speed of rotation of the cylinder is variable and can be increased
from approximately 45 rpm to 60 rpm. The most efficient operating speed depends
on the resistance caused by friction. This resistance varies with the texture
weight per bushel and moisture of the product. Such factors do not affect the
operation of a disc length separator. Visual inspection of the separation during
performance will indicate the proper operating rpm. Too fast a speed will carry
liftings over the trough and too slow a speed will allow liftings to discharge
before they reach the level of the trough. The trough which catches liftings of
the cylinders may be set at various positions. In this next slide you can see
liftings being discharged properly into the trough. If the lip of the trough closest
to the grain carrying side of the cylinder is lowere<;l more of the product within
the cylinder will fall into it. If this lip is raised less product within the cylinder
will fall into the tro~gh. Thus the trough allows a certain range of flexibility of
separation within one indent size. In other words when the trough is lowered
the average length of particles dropped into it will be longer than when the
trough is raised.
Between lots of seeds to be cleaned this trough may be rotated for
cleanout purposes. This operation can be performed without disrupting the
original trough setting.
As mentioned the retarder on the discharge end of the cylinder operates
as a dam to prevent the bank of rna terial in the cylinder from tapering down
to a low point at the discharge end. Should this happen the cylinder at that
point would be "starved" and would tend to lift material longer than it was
designed to lift. This retarder is adjustable so that the depth of rna teria 1 in
the cylinder can be varied.
Flow through the cylinder is either by gravity or in older style machines
by an open conveyor running in the mass of material in the cylinder. The
adjustable intake height is available in order to vary the speed of travel through
the cylinder.
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Combination Cylinder Separators
The single cylinder length separators may be stacked up to four high
and may be fed in parallel or in series. A typical series flow would be to spout
the liftings of the top machine in a three high arrangement to the bottom
machine and the tailings to the center machine. This type of an arrangement
utilizes the top machine as a "splitter" the center machine for removing longer
than desired length and the bottom machine for removing shorter than desired
length. Many times in an arrangement such as this the liftings of the center
cylinder and the tailings of the bottom cylinder are combined as cleaned
desirable product.
Other large multiple cylinder machines are available which incorporate
in one unit a number of cylinders which may be arranged either in parallel or
I
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series.

Many of these la rger machines also incorporate scalping and aspirating.
In addition to all disc machines and all cylinder machines there are
also those which combine both methods of length separating in one unit.
Combination Disc and Indent Cylinder Separators
The combination machines may or may not incorporate scalping and
aspirating, if they do this portion of the operation precedes the length
separating components .
In these combination units, the disc separation precedes the indent
cylinder separation .
Material is fed to a section of discs which perform an initial split
of the product . The liftings of this first disc section are conveyed to a
second or "grader" section of discs. The tailings of the splitter section
are spouted to an indent cylinder with a .large size indent.
At this point, long undesirable material is tailed from the cylinder
and large desirable product is lifted.
The tailings of the second disc section is clean desirable, medium
length product. In some models, the liftings of this second section are
discharged as short undesirable material. In other models, these liftings
are conveyed to another indent cylinder with a small indentation where a
reclaiming operation on the shorter material is performed.
Basically, the disc method of separation has the advantage where
certain specific shapes such as smooth, round seeds are prevalent and
where it is desirable to have a relatively unattended operation . The indent
cylinder method allows a little greater flexibility and has less attritional
effect on fragile products. Both methods when properly controlled can
produce accurate efficient results .

